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METHODS of insect control are sometimes classified under the following four head-ings—Quarantine, Cultural Methods, Biological Control and Chemical Treatments. 
Each method has its own particular part to play in preventing the spread and multi-
plication of insect pests and it is essential for maximum results that everyone— 
whether he be a commercial grower or a backyard gardener—has a general under-
standing of the principles involved. 
QUARANTINE 
There is a tendency for many people to 
regard quarantine as a function of the 
Government and to leave the matter en-
tirely to authorised officials. Most regula-
tions make dull reading and the quarantine 
literature is no exception; consequently 
few people are even aware of the existence 
of many of the regulations, much less the 
reasons for their promulgation. 
The isolation of Australia has meant 
that many almost world-wide pests have 
so far failed to become established 
on this continent and that where they 
have done so some have failed to reach 
Western Australia. The rapid improvement 
of transport facilities in recent years has 
done much to bridge the gap between con-
tinent and continent and between State 
and State, and in consequence the import-
ance of effective quarantine measures has 
greatly increased. It will be necessary to 
take only one or two examples to illustrate 
this point. 
The codling moth for instance, is a 
major pest of apples and pears, which is 
widespread in the main apple-growing 
countries of the world, but which so far 
has failed to colonise Western Australia. 
This State's fortunate position has been 
maintained by a total prohibition on the 
importation of apples, pears and quinces 
from outside sources. The fact that 
numerous outbreaks of codling moth have 
occurred in Western Australia in the last 
sixty years reveals a weakness in the 
quarantine system, but the complete eradi-
cation of all these outbreaks indicates the 
value of the system as a whole. 
Co-operation is Important.—One of the 
primary weaknesses in general quarantine 
is the lack of public co-operation. The 
difficulty of inspecting all interstate 
luggage (for instance) is self-evident and 
consequently there is ample opportunity 
for people to bring apples into Western 
Australia or to take other fruits to the 
Eastern States. South Australia, it should 
be noted, is not concerned about keeping 
out codling moth as the insect is already 
firmly entrenched. On the other hand, 
fruit fly is greatly feared and in recent 
years approximately £2,000,000 has been 
spent on eradicating this pest, and strict 
precautions are being observed to prevent 
further introductions. Within our own 
State the movement of fruit is restricted 
from the metropolitan area to such major 
apple-growing districts as Bridgetown and 
Mt. Barker, again with a view to prevent-
ing the permanent establishment of the 
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Mediterranean fruit fly in the southern 
portions of the State. 
In the stock industry buffalo fly and 
cattle tick are of major importance, and 
both pests are well established in our 
Kimberley Division. The movement of 
cattle to the clean southern areas is only 
allowed for slaughter and then only in 
accordance with specified spraying or dip-
ping regulations. 
What applies to international or inter-
state quarantine applies to a lesser degree 
to individual properties. Care should be 
taken to see that clean material only, 
whether it be plant or animal, is intro-
duced on to a farm or an orchard. Suspect 
animals or plants should be treated for the 
particular trouble in question and kept 
isolated until all risk is passed. 
A clastic example ot biological control. The top picture shows an abandoned selection at Chinchilla. Queens-
land. In May. 1928. when the prickly pear had taken charge Bjlow the same scene Is photographed In October, 
1929. The prickly pear has ben destroyed by Cactoblastus cactorum. a -noth Imported from South America 
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The foregoing examples will have illus-
trated the importance of quarantine meas-
ures and the savings which they can mean 
to all members of the community. 
The ever-increasing volume of air traffic 
is creating a special hazard and emphasises 
still further the necessity for public co-
operation. What is required is that all 
members of the community should comply 
with quarantine regulations, whether the 
reason for the particular restriction is 
obvious or not, and that specimens of any 
suspect insect should be forwarded to the 
Department of Agriculture for indentifica-
tion. The prompt submission of specimens 
has enabled numerous pests to be dealt 
with before they become established and 
the public's responsibility in this regard 
cannot be over-emphasised. 
CULTURAL CONTROL 
Although insecticides are an essential 
factor in controlling many of our insect 
pests, chemical methods of control must 
not be relied upon to the exclusion of all 
others. 
Cultural methods are almost, if not 
quite, as important as spraying and dust-
ing in combating many pests. Dirty 
borders and weedy plots will render the 
control of snails, red mite, and cutworms, 
an almost impossible task, while clean cul-
tivation will greatly reduce the necessity 
of chemical treatments. 
Grassy land should never be worked up 
and immediately planted unless such 
action is unavoidable. Seedlings grown 
under such conditions are in serious danger 
from a number of insect and allied pests. 
The weeds before being turned in would 
be supporting quite a large pest popula-
tion, and although many of the creatures 
would be buried with the weeds, many 
would survive and other eggs would hatch, 
and with the weeds no longer available 
for food a concentrated attack on the 
young plants Is Inevitable. 
A further corollary to clean cultivation 
is that useless plants should always be 
destroyed as soon as possible. For instance 
when cutting cabbages and cauliflowers the 
butts should be pulled up so as not to 
serve as further breeding places for 
cabbage moths and aphis, and as soon as 
tomato plants, potato tops, or bean runners 
have served their useful period they should 
also be quickly destroyed. 
Crop rotation is another cultural prac-
tice which has much to recommend it. If 
the same kind of crop is grown time after 
time on the same area of land, insect pests 
have a perpetual food supply to hand, and 
although the first crop may be infested 
only slightly, later crops will probably 
suffer heavily. 
By following one crop with some 
totally unrelated plant some types of 
insects can be completely checked. For 
instance, although cabbages may be 
severely attacked by cabbage moth, pota-
toes or carrots could be safely planted in 
the same plot later, whereas cauliflowers 
or brussels sprouts following cabbages 
would be liable to many cabbage pests. 
Again, tomatoes, cape gooseberries, and 
potatoes, have a common pest in the potato 
moth, and so do not make an altogether 
satisfactory rotation. 
In controlling most pests it is essential 
to combine both cultural and chemical 
control measures, but careful attention to 
the former will greatly reduce the expense 
and labour involved in the latter. 
Resistant Varieties.—The development 
and use of resistant varieties may perhaps 
be included under the heading of cultural 
methods. The principles of plant resist-
ance have been exploited more efficiently 
in connection with certain plant diseases 
than with insect pests, but resistance is 
by no means unimportant in the latter 
field. 
One of the most outstanding local appli-
cations of the principle relates to woolly 
aphis control on apple trees. This aphis 
attacks not only the twigs and branches 
but also the roots of apple trees, conse-
quently when the aerial forms of the insect 
have been dealt with, re-infestation from 
the roots may occur. Certain types of 
apples, however, are unfavourable to the 
development of woolly aphis and these 
types are widely used as root stocks. 
Amongst the best known of the resist-
ant apple varieties may be mentioned the 
Northern Spy, the Winter Majetin and the 
Irish Peach, but the Northern Spy is the 
main root stock used in local orchards. 
Turning to vines we find the use of resist-
ant stocks for Phylloxera is also a common 
practice in many countries. The insect is 
not established in Western Australia, but, 
in view of the possibility of its entrance, 
a reservoir of wild vine stocks is being 
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built up for immediate use should the 
need arise. 
In the case of vegetables, local examples 
of resistance are less spectacular than 
those cited for fruit, but most readers will 
have observed how seedling susceptibility 
varies with the particular pest. For in-
stance, all types of peas are strong 
favourites with the red-legged earth mite, 
whereas onions receive little attention. 
This type of knowledge can often be put 
to good use in choosing crops for particular 
situations or seasons and of course can 
save the grower considerable labour and 
expense. 
pests have become widely established on 
a continental land mass the chances of 
successfully introducing parasites are 
seriously limited. The new environment 
presents such a complex of factors, biotic, 
climatic and physiographic, that no single 
parasite or predator is likely to be of more 
than local significance. This does not mean 
that successes have not been achieved on 
large land masses, such as America and 
'Australia, but in these instances the intro-
ductions have been made into areas which 
may be regarded as distinct ecological 
entities. South-Western Australia is gen-
erally recognised as an ecological island 
An apple cut open to show 
th? damage caused by the 
codling moth caterpillar 
BIOLOGICAL CONTROL 
No method of combating pests has 
appealed so generally to the popular fancy 
as that usually known as biological con-
trol. This is readily understandable for it 
involves the use of one creature to subject 
another and reduces to a minimum all 
manual labour. Despite their wide appeal, 
the principles of biological control are by 
no means generally understood and the 
very popularity of the method sometimes 
leads to the appearance of the most extra-
vagant claims or unreasonable criticisms. 
Many of the most outstanding successes 
with biological control have been achieved 
under insular conditions. The Hawaiian 
Islands probably offer the best examples, 
followed by Fiji and New Zealand. Where 
and possessing a warm equable climate 
and a certain degree of physiographic 
isolation it conforms with the main re-
quirements necessary for the successful 
establishment of parasites. 
The successful control of prickly pear in 
Queensland is perhaps the most outstand-
ing example of successful biological con-
trol. This success has led to a widespread 
belief that every pest, insect or weed may 
be overcome by biological control methods 
if a sufficient search is made for parasites. 
There is no evidence whatever to support 
such a contention. Few insects or plants 
are free from the attack of natural 
enemies, but this does not mean that they 
are entirely controlled by such, or what 
is more important, that when an organism 
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is introduced into a completely new and 
favourable environment that such an en-
vironment will necessarily be favourable 
to the establishment of parasites and 
predators. 
It is against introduced pests that bio-
logical control offers the most promise. 
Native insects have their own natural 
enemies, but when such insects assume 
pest proportions it is usually some par-
ticularly favourable alteration in the local 
environment rather than an absence of 
parasites which brings about the change. 
The little plague grasshopper of the dry 
wheatbelt for instance has assumed im-
portance because of extensive clearing and 
the resultant appearance of vast breeding 
grounds and an abundant food supply. 
This grasshopper favours hard bare soil 
for egg-laying and feeds extensively on 
grass and cultivated cereals. When breed-
ing areas were limited to roadsides and 
bush clearings, parasites and predators 
could keep down grasshopper numbers, 
but with extensive acreages of unculti-
vated grazing lands for egg beds the 
problem is entirely changed. 
When investigating the possibility of 
controlling a pest by biological means, the 
following points must be considered:— 
(1) Is the pest troublesome in its 
native home? If not, is it con-
trolled there by natural enemies? 
(2) Are all or any of the natural 
enemies established with the pest 
in its new environment? If not, 
can they be successfully intro-
duced? 
(3) Are the parasites and predators 
under consideration specific in 
their feeding habits or will they 
attack a variety of hosts? 
(4) Is there any likelihood of any 
introduced parasite or predator 
proving troublesome in its new 
surroundings? (This is particu-
larly important in the case of 
weed control, as parasites may 
attack not only weeds but closely 
related plants of commercial im-
portance.) 
It is only after these and various other 
points have been satisfactorily answered 
that any move can be made to undertake 
a programme of biological control and 
then the chances of outstanding success 
are by no means assured. 
In Western Australia one of the most 
outstanding achievements in the way of 
parasite introductions was the control of 
woolly aphis on apple trees by the wasp 
Aphelinus malt. Various other insects in-
cluding the green tomato bug, the white 
cabbage butterfly and the cabbage moth 
are partly controlled by parasites, but in 
the field of weed control there is little to 
report. A leaf-eating beetle (Chrysomela 
gemmellata) has been established on St. 
John's Wort in several districts in the lower 
South-West with some localised success, 
but generally the progress of the beetle has 
been slow. 
THE USE OF INSECTICIDES 
When a plant is attacked the grower 
should observe how the insect feeds, as 
such knowledge will help materially in 
deciding what remedy to apply. Injurious 
insects may be divided roughly into two 
groups according to the nature of their 
mouth parts viz:—(1) biting insects such 
as caterpillars and grasshoppers which bite 
and chew their food, and (2) sucking 
insects such as aphis, bugs, and scale 
insects which imbibe the plant sap by 
means of a beak or proboscis. 
The manner and time of applying insec-
ticides has almost as much effect upon the 
degree of control obtained as the kind of 
insecticide used. 
At the very first sign of trouble a 
thorough treatment should be given, for 
many insects multiply so rapidly that once 
they have become firmly established much 
damage can be done before they can be 
brought under control. 
The necessity for prompt action is par-
ticularly urgent in seed beds for a dirty 
seed box may result in the infestation of 
the entire crop when planted out. 
Many wise gardeners take the precaution 
of dipping or washing their seedlings in 
Black Leaf 40 or some other insecticide 
just prior to planting out, so as to ensure 
a clean start in the field. 
In applying dusts and sprays as complete 
a cover of the foliage as possible should 
be aimed at, not forgetting the under 
surface of the leaves, for many insects 
prefer to feed in this more sheltered situa-
tion. Calm fine weather should be chosen 
whenever possible, as wind is liable to cause 
much waste of material, and, of course, a 
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That's a question many a property 
owner has turned over in his mind. 
And finally said yes! 
Everyone knows you don ' t extend 
irrigation for no th ing ; it does cost 
money. And therefore it needs 
careful thought . 
And careful thought must inevitably 
lead to comparisons. The yield, for 
instance, from land that is being 
irrigated—the cost of that irrigation 
—the yield from land that is not 
being irrigated. 
And the profit from both. 
Careful thought must inevitably lead 
to a comparison between 'Fibrolite' 
pipe and any other pipe. 
And that must lead to your irriga-
tion equipment distributor. He 
will bear out our statement that 
Fibrolite pipes cost Jess to buy. 
to transport , to lay and to main-
tain. Made in sizes from 2|" up 
they a r e the most economica l 
proposition for anv fixed irrigation 
line. 
In considering extensions to your 
irrigation system, a reliable irriga-
tion equipment distributor oan be 
of the utmost help in planning and 
supplying information as well as 
equipment. 
JAMES HARDIE 
& COY. PTY. LTD. 
York and Barrack Sts., Sydney 
City Rd. and Clarendon St., South 
Melbourne 
Breakfast Creek Rd., Brisbane 
162 Halifax St., Adelaide 
Welshpool, Perth 
and Auckland. N.Z. 
Fibrolite Pipes 
P I « H mention tn« Journal of Agriculture of W.A.." wh»n writing to adv.rtiMn) 
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shower just after treatment is liable to 
nullify all the good work. 
Dusts are often applied with a special 
dust gun or blower, but such equipment 
is not necessary for a backyard garden. 
The material can be placed in a bag or 
some other cloth container of suitable 
texture, and the dust shaken on to the 
plants through meshes of the bag. 
Practically any type of spray pump can 
be used for applying poison sprays. In the 
case of contact sprays, however, care must 
be taken to see that the liquid is applied 
with considerable force, for insects shelter-
ing beneath the foliage must be reached, 
and the actual force with which they are 
hit will influence the degree of control 
obtained. 
Dusting with D.D.T. powder by means of a wheel-
barrow duster 
In the case of insecticides, either dusts 
or liquids, containing nicotine the best 
results will be obtained during warm fine 
weather, for the nicotine fumes are liber-
ated slowly on a cold cloudy day. 
It has been the practice to add soap or 
white oil to nicotine sulphate as spread-
ing and wetting agents. In recent years 
a large number of detergents have become 
available and certain of these ("Teepol," 
"Comprox," "Lissapol," etc.), are highly 
efficient substitutes for the other materials. 
Before leaving the general question of 
contact insecticides, it may be helpful to 
know in what way they affect the insect. 
In some instances toxic elements are 
actually absorbed through the body wall 
of the creature. Nicotine depends to a 
large extent upon its fumigatory action; 
but soap and oil sprays interfere with the 
breathing operations of the animal. An 
insect, it should be remembered, does not 
breathe by means of a nose and lungs as 
-do the higher animals, but by means of 
a system of ramifying tubes which open 
to the surface as a series of holes or 
breathing pores along either side of the 
insect's body. If these holes are clogged 
by a spray film, death from suffocation is 
the result. 
With the introduction of insecticides 
such as DDT, parathion, etc., the approach 
to insect control has changed to some 
degree. These types of insecticides known 
collectively as organic insecticides may 
affect insects in three ways, by contact and 
subsequent absorption through the cuticle, 
by ingestion (as a stomach poison) and 
by fumigation, so that sap sucking and 
chewing insects can both be controlled 
with the same material. However, many 
of these insecticides are quite specific, and 
although one will kill a particular species, 
a closely related species may not be 
affected. A good example of this is to be 
found in red-legged mite and red spider. 
The former is killed by DDT, but the latter 
may even increase following a DDT appli-
cation because parasites and predators of 
this mite have been killed. 
THE OLDER INSECTICIDES 
The materials included under this head-
ing have to a great extent been replaced 
by more efficient substitutes, but some still 
have very definite uses. For instance, 
lime-sulphur, nicotine (as nicotine sul-
phate or tobacco dust), pyrethrum and 
rotenone (derris) are effective against a 
range of insects and can be used on edible 
portions of plants shortly before harvest-
ing. This may be due to either the low 
toxicity hazard as regards humans (e.g., 
pyrethrum and rotenne) or because of the 
rapid break down (e.g., nicotine sulphate.) 
THE NEWER INSECTICIDES 
These materials have been grouped into 
four main sections according to their 
general chemical nature. 
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1.—CHLORINATED HYDROCARBONS 
DDT is the most widely known and used 
of the newer insecticides. It is effective 
against an extensive range of pests and 
is certainly one of the most useful insecti-
cides for the vegetable gardener to have 
on hand. Although poisonous to man it 
is comparatively safe to use. It remains 
effective on the plant for a reasonable 
period and does not normally taint or 
otherwise spoil the crop. Practically all 
leaf-eating insects and many sap-sucking 
pests are highly susceptible to DDT, 
notable exceptions being the lucerne flea 
and the red spider. 
B.H.C. (Benzene hexachloride) is effec-
tive against a fairly wide range of pests, 
and although toxic to humans is much less 
dangerous to the user than aldrin or 
dieldrin. The unpleasant odour which has 
largely prevented its use on edible crops 
has been overcome by the production of the 
purified form known as LINDANE. B.H.C. 
has been widely used in baits against 
grasshoppers and cutworms and as a 
ground dressing against root maggot flies 
and similar soil-infesting insects, besides 
being often combined with DDT, as a 
general garden insecticide. 
Aldrin, dieldrin, endrin and isodrin are 
compounds very closely linked in nature 
and action. They have considerable last-
ing effect and dieldrin incorporated in the 
ground has remained effective against 
white ants for up to five years. They are 
all fairly toxic materials and thus form 
a considerable hazard to the applicator 
and consumer. Their main uses in the 
vegetable garden are in soil dressings 
against wire worm, etc., and as barrier 
sprays against such insects as grasshoppers 
and ants. 
T.D.E. (DDT) and methoxychlor are 
very closely related to DDT. They are 
effective against a restricted range of 
insects including flies and leaf-rolling and 
webbing caterpillars. Both are consider-
ably less toxic to humans than DDT and 
this renders them relatively safe. 
2.—ORGANIC PHOSPHATES 
Parathion, despite its dangerous nature, 
is one of the best known and most widely 
used of this group. Known under such 
trade names as "Folidol," "Phosphone," 
etc., it is used against a wide range of 
pests. It is highly effective against aphids 
and other insects, for which nicotine sul-
phate was previously used, and will kill 
most leaf-eating pests. It finds its most 
important use in the vegetable garden 
against insects which are not highly 
susceptible to DDT, including lucerne flea, 
red spider and the adult form of a number 
of sap-sucking bugs. It is extremely 
dangerous material to use and less toxic 
substitutes should be applied whenever 
possible. 
Malathion is considerably less toxic to 
humans than parathion and, at slightly 
higher concentrations than parathion, is 
effective against a comparable range of 
pests. It is now extensively used for home 
garden purposes and for the control of 
fruit fly and lucerne flea. 
H.E.T.P. and T.E.P.P., known under such 
trade names as "Hexone" and "Hetraphos," 
are related compounds of an extremely 
dangerous nature. They are however, very 
rapidly broken down when exposed, and 
thus form a much greater hazard to the 
gardener than to the consumer. The 
former is extremely effective against aphis 
and red spider. 
Gusathion (Guthion). This material 
has been used very effectively against San 
Jose scale and Citrus Red scale and has 
shown promise against caterpillars and 
various other insects and mites. It is some-
what less toxic than Parathion but should 
be used with considerable care. 
Trithion. This is comparable to Gusa-
thion in its mammalian toxicity and has 
been found particularly effective against 
various fruit tree mites. 
Dipterex is one of the less dangerous 
organic phosphates and has been used 
with very good results for the control of 
fruit flies and house flies. The material 
is absorbed into the flesh of the ripening 
fruits and kills developing eggs and 
maggots. 
Rogor 40 and Lebaycid have comparable 
properties to Dipterex and give indications 
of being superior to the latter for the con-
trol of fruit fly. Lebaycid is highly toxic 
to poultry and other birds but is less 
dangerous to mammals. 
3.—SYSTEMICS 
Systemics are so named because of their 
mode of action which is through the vas-
cular system or sap-stream of the plant. 
These materials can be applied either to 
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Spraying orchard trees with a tractor-drawn outfit operated by a power take-off 
the soil or to the foliage, from where they 
are absorbed into the plant and transported 
through the conducting vessels. Insects 
feeding on the sap are rapidly killed. This 
technique of insect control does not affect 
the natural enemies of the pest but owing 
to the residual action of the systemics and 
the extreme toxicity of some types, these 
materials should be used with care and in 
strict accordance with manufacturer's re-
commendations. Amongst the systemic 
insecticides available locally may be listed 
Metasystox and various modifications 
thereof, Ekatin, Sayfos and Thimet. Some 
of these preparations have shown consider-
able promise as seed dressings for the con-
trol of red-legged earth mite and lucerne 
flea. 
4.—CARBAMATES 
Sevin. This material is a carbamate 
and is related to some of the fungicides. 
It is one of the safer materials from the 
standpoint of mammalian toxicity and 
has been used effectively for the control of 
various types of caterpillars, particularly 
those resistant to the chlorinated hydro-
carbons. 
5.—THIODAN 
This is a hetero cyclic sulphur com-
pound quite poisonous to warm blooded 
animals. Locally it has been used effec-
tively for the control of earth worms in 
lawns and is reported to have a use for 
the control for aphis and certain weevils. 
Both Sevin and Thiodan are important as 
being two new types of insecticides which 
may be employed against insects which 
have developed resistance to both the 
chlorinated hydrocarbons and the phos-
phates. 
6.—MITICIDES 
Various types of chemicals have been 
developed recently, especially for the con-
trol of mites and "spiders." Ovotran or 
PCPPCBS ("Ovamite," "Mitran," "Ovo-
bane," etc.), PCPBS ("Elimlte"), Aramite 
and Chlorparacide are amongst the most 
common. The action of these materials is 
mainly against the eggs of the mites so 
that there is no spectacular kill of adults 
and more than one application is usually 
necessary. 
EFFECT ON CONSUMER 
Because of the long-lasting effect of 
many insecticides it is extremely dangerous 
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to apply them to edible portions of the 
crop immediately prior to harvesting. The 
following table sets out the approximate 
period which should elapse after applica-
tion and before harvesting. 
Aldrin, Arsenate of Lead, Dieldrin, Endrin, 
Isodrin, Chlordane 
DDT, BHC, and Lindane, Parathion, TDE .... 
Malathlon, Methoxychlor, HETP and TEPP 
Sprays 
4 weeks 
4 weeks 
2 weeks 
Dusts 
4 weeks 
4 week* 
4 weeks 
The above periods are a minimum and 
should be extended if concentrations or 
quantities are used which are above those 
normally recommended for application to 
foliage. 
Growers should note that the important 
consideration is the presence or absence 
of undesirable residues on the edible por-
tions of the plant. The presence of such 
residues may cause rejection from the 
market besides creating a hazard for those 
eating the vegetables. 
PLANT INJURY 
Although most of the insecticides men-
tioned can be used against pests on prac-
tically all plants without damage, the 
following table sets out the main ones on 
which injury may occur. Care should 
always be exercised in applying insecti-
cides to the more delicate foliage par-
ticularly during hot, dry weather. It is 
well to remember also that damage may 
be caused by the particular solvent in 
which the insecticide is formulated and 
so different preparations of the same 
insecticide may vary in their effect on 
plants. Combinations of insecticides may 
also cause damage whereas the materials 
when used by themselves may be quite 
safe. 
Before mixing different types of insec-
ticides or combining insecticides and 
fungicides the accompanying compatibility 
chart should be consulted. 
Because of the many varying factors 
which may contribute to plant damage 
the following table is not intended to be 
all-inclusive but only to indicate types of 
damage which have been recorded and 
which may occur again. It must also be 
pointed out that although damage has 
been recorded it does not necessarily ex-
clude the use of the insecticides on the 
plants listed. 
It is advisable when trying out any new 
preparation to use it first on a few plants. 
Concentrations recommended should be 
strictly adhered to. 
1 
Insecticide Plant Possible Damage 
DDT Melons, Cucumbers, I Chlorosis and Foliage 
etc. Burning 
DDT | Bean and Tomato 
seedlings 
BHC heavy soil dres- ' Various Seedling" . 
sing 
BHC 
1'arathlonand HETP 
Parathion 
Various 
Dwarfing and Dis-
tortion 
Dwarfing and Dis-
tortion 
Tainting and off 
flavour 
Tomatoes Distortion of foliage 
and fruit 
Various 1 Slight off flavour 
DISEASES 
The use of chemicals for the treatment 
of fruits and vegetables involves certain 
hazards both to the user and to the con-
sumer on account of possible toxic residues. 
This has led to careful investigations into 
the use of insect diseases and certain virus 
organisms and bacteria have been found 
to show promise. A bacterial infection 
known as Bacillus thuringiensis has been 
prepared for commercial use but so far has 
only been used experimentally in Australia. 
RESISTANCE 
When first introduced for the control 
of flies and mosquitoes, DDT was hailed as 
the wonder insecticide and many people 
prophesied the complete elimination of 
several of our major pests. It soon be-
came apparent however, that larger and 
larger doses of insecticide were necessary 
to get results and that in some instances 
quite high rates of application were 
virtually useless. Although for some time 
flies and mosquitoes seemed to be the only 
insects showing any important resistance 
tendencies, the list gradually began to grow 
and it has now reached quite alarming 
proportions. Amongst the creatures al-
ready known to be resistant to DDT can 
be mentioned codling moth, cockroaches, 
bed bugs, lice and ticks. 
Unfortunately the development of resist-
ance to one insecticide may predispose 
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some insects to develop rapid resistance 
to other chemicals and so further compli-
cate the problem of control. Insect resist-
ance to chemicals is not really a new 
phenomenon. In the early 1900's various 
scale insects were known to be showing 
more and more tolerance to the lime sul-
phur sprays and cyanide fumigation. About 
1928 certain strains of Codling moth were 
shown to be resistant to arsenate of lead 
and with the passing of time, more and 
more insects have become more and more 
resistant to an ever-increasing list of 
chemicals. 
Fortunately resistance to insecticides 
generally shows up first in small areas so 
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that there is time to make appropriate 
adjustments in the control programme. 
Also many new insecticides are being pro-
duced and these can be expected at least 
temporarily to relieve the situation and 
to give scientists more time to grapple 
with the problem. 
A complete solution to the resistance 
problem is not yet in sight but there are 
various ways in which an emergency can 
be met. To lessen the opportunity for the 
development of resistance, insecticide 
treatments must be carefully timed and 
applied to give maximum results and only 
the most effective chemicals for the job 
in hand should be chosen. When resist-
ance has been definitely proved another 
unrelated type of chemical may be used 
before the existence of resistance is de-
finitely accepted, the possibility of faulty 
application or some other similar factor 
should not be overlooked. 
EFFECT ON BEES AND OTHER 
USEFUL INSECTS 
DDT, dieldrin, etc., are known to be 
toxic to bees as well as many other useful 
insects, but the same applies to many 
insecticides and this is not a sufficient 
reason for condemning the use of new 
materials. Bees are most vulnerable when 
blossoming plants are treated, and usually 
dust and spray applications can be timed 
to avoid the blooming period. 
In addition, it is of interest to note that 
in Germany field dustings with DDT and 
arsenate of lead have shown that bees 
could withstand treatments at three times 
the necessary strength of DDT required 
to control rape beetle, but were killed with 
the minimum application of arsenate of 
lead. 
If bee-hives are present near an area 
to be sprayed and removal is not possible, 
a supply of drinking water should be made 
available close to the hives to reduce the 
chance of bees imbibing poisoned droplets 
from the sprayed foliage. 
It is doubtful whether the various pessi-
mistic forecasts concerning the adverse 
effect of DDT upon the balance of nature 
are well founded. Local upsets may occur, 
as has been instanced earlier in this 
article when mention was made of the 
possibility of red spider outbreaks increas-
ing after the liberal use of DDT to con-
trol other pests. Dual-purpose and alter-
native mixtures are being developed to meet 
such difficulties, however, and there is no 
reason to consider the problems insoluble. 
There is nothing to recommend the whole-
sale and indiscriminate dispersal of DDT 
over the country side to kill friend and 
foe alike, but on comparatively small areas, 
such as orchards, gardens and farms the 
effects would be local and should be easily 
adjustable by future action. 
The above comments have been applied 
specifically to DDT, but they apply equally 
to the other potent and residual insecti-
cides. All should be used with discretion 
and at the minimum concentration neces-
sary for the particular pest which it is 
desired to control. 
In view of the rapidly-changing scene 
on the insecticide front, it has been neces-
sary to deal in rather general terms with 
the materials so briefly reviewed in the 
last few pages. Fresh information is being 
continually published in all parts of the 
world and readers wishing further in-
formation on a particular problem are 
advised to communicate with the Depart-
ment of Agriculture for any more recent 
developments. 
GENERAL WARNLNG AND 
PRECAUTIONS 
Comments concerning the toxicity of the 
various insecticides to man and domestic 
animals and the possibility of heavy 
residues occurring on treated plants have 
been made under the heading of the par-
ticular insecticides. Materials mentioned 
in this section however, are listed below 
in approximate order of toxicity and 
grouped together according to the hazards 
associated with their use. 
HETP and TEPP, Parathion, most 
systemics—very dangerous. 
Arsenate of lead, Endrin, Isodrin, 
Dieldrin, Aldrin, Nicotine Sulphate 
—dangerous. 
Chlordane, BHC (including Lindane), 
DDT—needs careful handling. 
Malathion, TDE, Methoxychlor, Pyre-
thrum, Miticides — comparatively 
safe to use. 
Practically all of the newer insecticides 
are toxic if the fumes are breathed, if 
they are swallowed, or if the concentrate 
comes into contact with the skin. This is 
more particularly the case with the organic 
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phosphates and as such every care should 
be taken in handling these materials. 
Briefly the precautions which should be 
taken are:— 
(1) Read the safety directions and in-
structions on the container before 
opening. 
(2) Operators should not eat or smoke 
while handling insecticides. 
(3) Protect hands and arms by using 
barrier cream. It assists in pre-
venting penetrations through the 
skin. 
(4) When measuring concentrates, 
avoid splashing, wear rubber 
gloves and avoid inhaling fumes. 
(5) When spraying avoid spray re-
bound or wind-borne mist. 
(6) No part of the body should be un-
necessarily exposed. Overalls or 
long trousers and a shirt should 
be worn. 
(7) Wash off thoroughly with soap and 
water any spillage on the skin, 
and when spraying is completed 
remove any wet clothes for 
laundering and wash thoroughly. 
Where parathion, HETP, etc., are 
being used for more than a very 
short time, full protective clothing 
and face mask should be worn. 
"FAILURES OF FLOOR SURFACING MATERIALS ON CONCRETE SLABS" 
DIVISION OF BUILDING RESEARCH C.S.I.R.O. BUILDING STUDY No. 2 
Concrete slab floors poured directly on the ground are becoming increasingly 
popular for shops, offices and dwellings. However, in common with all new trends 
and new materials, their adoption inevitably introduces new problems, among which 
failures of floor surfacing materials are probably the most serious. 
Although these failures are variously described (bubbling or blistering of sheet 
materials, curling or cupping of tiles, etc.), it has been found that the basic trouble 
is loss of adhesion between the surfacing material and the slab. With very few 
exceptions, this has been due to the presence of water. 
The causes and prevention of dampness are dealt with in Building Study No. 2 
—"Failures of Floor Surfacing Materials on Concrete FJocrs"—issued by the Division 
of Building Research of the C.S.I.R.O. These are briefly referred to below. 
The Causes of Dampness.—There are three ways in which moisture can reach 
the top of the slab: 
Residual Water.—The greater part of the water used to mix concrete 
evaporates as fast as it reaches the surface. If complete evaporation has 
not taken place before laying a floor covering over the slab, moisture will 
accumulate at the junction of the slab and the surfacing material. 
Capillary Water.—Dry concrete on soil subject to wetting will readily 
absorb enough water to cause dampness to reach the top of the slab. 
Water Vapour.—At night and during the winter, the surface of the 
slab will be colder than the soil beneath it. This will cause migration 
of water vapour through the permeable concrete with resultant condensa-
tion on the upper surface. 
Recommended Measures to Prevent Moisture Troubles.—Water will cause 
deterioration of the adhesive or actual decay of the floor covering. Means for pre-
venting this are set down below. 
To cope with capillary water tarred screenings should be used under 
the slab; also provision must be made to protect the exposed edges of the 
slab 
To prevent water vapour rising through a slab, a water vapour barrier 
should be placed either under the slab or in the slab as a sandwich, and 
connected continuously with the wall dampcourse. Suitable types are men-
t ionei in the Study. 
To allow residual moisture to completely evaporate, floor coverings 
should be not laid for at least four months. Tests have shown tha t under 
cool, well ventilated conditions, a slab drying out from one face only will 
take about one month per inch of thickness to dry out. 
Building Study No. 2 may be obtained free on application to the Building 
Research Liaison Service, P.O. Box 2807AA, Melbourne; or to the Chief of Division, 
C.S.I.RO. Division of Building Research, Graham Road, Highett S.21, Victoria. 
A 5d. stamp to cover postage should accompany mail orders. 
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MOVEMENT 
For ever trie winds blow— 
for ever trie waters move—not 
for one moment since creation 
have they been still—move-
ment precedes everything we 
know. 
There could be no earth 
without movement, no uni-
verse, no life. But for the 
movement of the ocean there 
would be no health on this 
planet. But for the move-
ment of the seed, there would 
be no grass. But for the 
movement of man's brain, 
there would be no history. 
Elders have come a long 
way since that day 120 years 
ago when, from a small be-
ginning was born a company 
that has moved forward to 
become a symbol of Integrity 
and trust. The trust placed 
In Elders has grown as a 
direct result of the service we 
offer and a carefully planned 
policy of progress—a policy 
that keeps us a pace ahead of 
progress, thereby giving you 
the assurance that 
YOU CAN ALWAYS 
RELY ON 
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